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,QWURGXFWLRQ
7KHSURSRVHG,'&DUGEDVHGVHFXULW\V\VWHPFDOOHG&66&DVUDP6HFXULW\6\VWHPDOORZVWRGHILQH
SODQPRQLWRU DQG DQDO\]H ZKDW VKRXOG EH GRQH E\ZKRPZKHUH DQGZKHQ LQVLGH WKH EXVLQHVV ILOHG
GHILQHGE\WKH&XVWRPHU
7KHGHILQLWLRQRIEXVLQHVVILHOGIRUDUDLOZD\RSHUDWRUPD\KDYHGLIIHUHQWDVSHFWVWKDWDUHUHODWHGWR
WKH W\SH RI DFWLYLWLHV VXFK DV WKH UHJLRQDOORFDO RU ORQJ GLVWDQFHKLJK VSHHG SDVVHQJHU WUDQVSRUW WKH
IUHLJKW WUDQVSRUW RUPL[HG VHUYLFHV7KHERXQGDULHVRI WKHEXVLQHVV WKDW DUH FRQVLGHUHG FULWLFDO WR WKH










7KH &66 LV D VROXWLRQ GHVLJQHG LQ RUGHU WR RYHUVHH D IOHHW RI UROOLQJ VWRFN RSHUDWLQJ LQVLGH WKH






DUFKLYLQJ$W WKHVDPHWLPH LW LVSRVVLEOH WRSXWGDWDDYDLODEOH WR WKHGHFLVLRQFHQWHU LQ³UHDO WLPH´ WR
SHUIRUPTXHU\DQDO\VLVDXWRPDWLFUHSRUWLQJDQGVXSSRUWLQJKXPDQRSHUDWRUVIRUQRQDXWRPDWHGWDVNV
7KH GDWD FDQ EH XVHIXO IRU YDULRXV SXUSRVHV WKRVH RSHUDWLQJ IOHHW PDQDJHPHQW WR OHJDO RQHV
'XULQJRSHUDWLRQRIWKHIOHHWWKHDPRXQWRIGDWDFROOHFWHGFDQTXLFNO\EHFRPHVLJQLILFDQWUHDFKLQJWKH










WUDLQGULYHUVZKLFKFRXOGEHDGRSWHGDOVRIURPDOO WKH³QRWGULYHU´PDNLQJHDVLHU WKHPRYHPHQW IURP































x (PEHGGHG FDUG UHDGHUV GLIIHUHQW FDUG UHDGHU WHFKQRORJLHV FDQ EH XVHG XS WR WKH UHTXHVWHG
VHFXULW\OHYHO





x %DVH VWDWLRQV WKHVH DUH WKH JURXQG JDWHV WR WKH &66 DQG FDQ EH FRQILJXUHG IRU VSHFLILF

















DQGZLUHOHVV ,QVLGH WKH FKLS DUH LPSOHPHQWHG DGYDQFHG FU\SWRJUDSKLF WHFKQRORJLHV LQ DQ HQYLURQPHQW
ZLWKYHU\VWULFWVHFXULW\VWDQGDUGLQSDUWLFXODUWRDOORZWKHELWSXEOLFNH\56$HQFU\SWLRQZLWKWKH
NH\VJHQHUDWLRQZLWKLQWKHFKLSLWVHOI




SHUPLVVLRQV DQG FRQVWUDLQWV IRU WKH W\SH RIPLVVLRQ WKDW WKH SHUVRQ FDQ SHUIRUP GULYLQJ WUDLQV
PDLQWHQDQFHFOHDQLQJHWF
x ,QIRUPDWLRQRQ XSFRPLQJPLVVLRQV WR DFFRPSOLVK SODFH WLPH SXUSRVHRI WKHPLVVLRQ JHQHUDO
LQIRUPDWLRQDQGZDUQLQJ
x 'DWDRQDOUHDG\SHUIRUPHGPLVVLRQVSODFHWLPHUHDOGXUDWLRQUHPDUNVDQGUHSRUWV
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5HPRWH7HUPLQDO

7KH 5HPRWH 7HUPLQDO &57 LV WKH RQERDUG LQWHOOLJHQW XQLW RI WKH &66 V\VWHP ,W LV WKH &66 JDWH
WRZDUGV WKH FRPPXQLFDWLRQ DQG FRQWURO V\VWHP RI WKH YHKLFOH GDWD FRPLQJ IURP WKH ,' FDUG DUH
GLVWULEXWHGWRWKHHQGXVHUFRQQHFWHGWRWKHYHKLFOHEXVDQGYLFHYHUVD
,WFRQWUROVWKHDFFHVVWRWKHWUDLQDFTXLULQJLGHQWLILFDWLRQGDWDDQGWKHPLVVLRQSURILOHIURPWKHVPDUW
FDUG %DVHG RQ WKH DFTXLUHG GDWD DQG RQ LQIRUPDWLRQ DOUHDG\ LQ LWV SRVVHVVLRQ UHFHLYHG IURP WKH&66




DQG WULS ZLWKRXW &66 UHVWULFWLRQV DQG LI  QHHGHG SDUWLFXODU DFWLRQV VXFK DV DFFHVV WR WKH KLJK
YROWDJH DUHD RU WR DQ\ SDUW RI WKH WUDLQ DV GHILQHG E\ WKH YHKLFOH XVHU PDQXDO DQG E\ WKH
UHJXODWLRQV
x $VPDUWFDUGZLWKWKHUROHRI³PDLQWHQDQFHSHUVRQQHO´DOORZVWKHRZQHUWRSHUIRUPVHUYLFHUHSDLU
PLVVLRQVRQ WKH WUDLQZLWK WKHSRVVLELOLW\ WRPRYH WKH WUDLQRQO\DW ORZ VSHHG7KHDFFHVV WR WKH
KLJKYROWDJHDUHDDQGWRDQ\SDUWRIWKHWUDLQLVJUDQWHG
x $6PDUW&DUGZLWKWKHUROHRI³FOHDQLQJVWDII´DOORZVWKHRZQHUWRSHUIRUPPLVVLRQWRFOHDQWKH




2QH RI WKH PRVW LPSRUWDQW IXQFWLRQV DVVLJQHG WR WKH 5HPRWH 7HUPLQDO LV WKH GLJLWDO VLJQDWXUH










x 7KH&57 VHQGV WKH KDVKLQJ RI WKH GDWD DQG WKH VHTXHQFH RI RUGHUV WR JHW WKH VLJQDWXUH WR WKH
VPDUWFDUG7KLVRQHSURGXFHVWKHVLJQDWXUHSHUIRUPLQJWKH56$FU\SWRJUDSKLFDV\PPHWULFDO
DOJRULWKPDQGUHWXUQVLWWRWKH&57
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DJHQWV 7KH ',6 UHFRUGV WKH SULQFLSDO LQIRUPDWLRQ FRPLQJ IURP WKH VLJQDOOLQJ V\VWHPV DQG IURP WKH
UROOLQJ VWRFNZLWKSDUWLFXODU UHJDUG IRU WKHGULYLQJGDWD DQGGHOLYHUV VRPHPDLQGDWD VXFKDV WKH WUDLQ






7KH HYHQW UHFRUGHU LV FRQQHFWHG WR WKH UHPRWH WHUPLQDO WR SHUIRUP WKH SHUVRQQHO LGHQWLILFDWLRQ




7KH FRPPXQLFDWLRQ JDWHZD\ &&* LQVWDOOHG RQERDUG RI HDFK YHKLFOH SDUW RI WKH &66 V\VWHP LV D
GHYLFHWKDWDOORZVWKHGDWDWUDQVIHUWRDQGIURPWKHJURXQGLQIUDVWUXFWXUHRIWKH&66
7KH JDWHZD\ LPSOHPHQWV ZLUHOHVV FRPPXQLFDWLRQ WHFKQRORJLHV /$1 DQG :$1 WKDW DVVXUH
FRPPXQLFDWLRQHLWKHUZKHQWKHYHKLFOHLVDWWKHEDVHVWDWLRQRUZKHQLWLVHYHU\ZKHUHRQWKHOLQH





WKDW ORFDWLRQ DQG RQ FRVW FRQVLGHUDWLRQV 7KLV IXOO VHW RI FHOOXODU WHFKQRORJLHV DOORZV IRU ERWK
LQGLUHFW FRPPXQLFDWLRQ WKURXJK931 RYHU LQWHUQHW RU GLUHFW SRLQWWRSRLQW FRPPXQLFDWLRQ ZLWK
PRGHPVLQVWDOOHGDWEDVHVWDWLRQVLIQHHGHG

7KH DYDLODELOLW\ RI ZLUHOHVV:$1 FRPPXQLFDWLRQ LV FUXFLDO WR DOORZ WKH &66 WR EH XVHG HYHQ IRU
UROOLQJVWRFNZKRVHW\SLFDOPLVVLRQSURILOHGRHVQRWLQFOXGHDPRUHRUOHVVIUHTXHQWVWRSDWDEDVHVWDWLRQ
$VIRUWKHFRQQHFWLRQVFKHGXOLQJSROLF\LWFDQEHFXVWRPL]HGWRIXOILOOGLIIHUHQWUDLOZD\RSHUDWRUQHHGV
DQG FDQ UDQJH IURP ³DOZD\V RQ´ FRQQHFWLRQ WR SHULRGLF FRQQHFWLRQ WR HYHQW WULJJHUHG FRQQHFWLRQ ,I
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QHHGHG D FRQQHFWLRQ FDQ HYHQ EH WULJJHUHG IURP JURXQG RSHUDWRUV DW DQ\ WLPH SURYLGHG WKH WUDLQ LV
UHDFKDEOH
7KH &&* LV D JHQHULF SURGXFW DYDLODEOH LQ GLIIHUHQW FRQILJXUDWLRQV GHSHQGHQW RQ WKH RSHUDWLQJ
HQYLURQPHQWZKLFKLVFKDUDFWHUL]HGE\WKHGDWDVRXUFHRQERDUG








7KH UROH SOD\HG E\ WKH&66 6HUYHU ZLWKLQ WKH V\VWHP LV WZRIROG LW KRVWV WKH &66 GDWDEDVH DQG LW
SHUIRUPVDXWRPDWHGDQDO\VLV RI WKHDYDLODEOH LQIRUPDWLRQ SDUWLFXODUO\RQGDWDFROOHFWHG IURP WKHHYHQW
UHFRUGHUGXULQJPLVVLRQH[HFXWLRQ
)URPWKHVRIWZDUHSRLQWRIYLHZWKH&666HUYHULVHTXLSSHGZLWKRSHUDWLQJV\VWHP5'%06DQGZLWK
DXWRPDWLF DQDO\VLV VRIWZDUH VSHFLILFDOO\ GHYHORSHG E\ &DVUDP 7KH DQDO\VLV VRIWZDUH DFFHVVHV WKH
GDWDEDVHLQDFOLHQWVHUYHUIDVKLRQ
)URP DQ KDUGZDUH SRLQWRIYLHZ DW WKH PLQLPXP WKH &66 6HUYHU LV FRPSRVHG RI WZR UHGXQGDQW
VHUYHUVRQHDFWLYHDQGRQH LQVWDQGE\SHUIRUPLQJRQO\GDWDEDVHUHSOLFDWLRQ(DFKVHUYHU LVEXLOWDQG
LQVWDOOHG ZLWK WKH W\SLFDO KDUGZDUH UHGXQGDQFLHV UHTXLUHG WR SURYLGH KLJK DYDLODELOLW\ DQG GDWD VDIHW\
5$,'FRQILJXUDWLRQ IRU WKHGLVNV UHGXQGDQWSRZHU VXSSOLHV836HWF7KHVHUYHUVKRVW WKH5'0%6
DQGLIWKHVL]HRIWKHPDQDJHGIOHHWDOORZVIRULWDOVRWKHDXWRPDWLFDQDO\VLVVRIWZDUHLQVWDQFHV6KRXOG
WKHDPRXQWRIGDWDWREHDQDO\]HGFDOOIRULWWKH&666HUYHUFDQDOVRLQFOXGHRQHRUPRUHRWKHUFRPSXWHUV
ZLWK WKH UROH RI SXUH DQDO\VLV PDFKLQH 7KH DQDO\VLV PDFKLQHV DUH VSHFLILFDOO\ GHGLFDWHG WR SURYLGH
FRPSXWLQJ SRZHU IRU WKH DXWRPDWLF DQDO\VLV RI GDWD UXQQLQJ WKH DQDO\VLV VRIWZDUHZKLOH SOD\ QR UROH
ZLWKUHJDUGWRGDWDVWRUDJHDQGLQWHJULW\7KXVFDQEHLQH[SHQVLYHVHUYHUV7KH&666HUYHULVFRPSOHWHG
ZLWK GDWD EDFNXS FRPSRQHQWV 7KH DQDO\VLV SRZHU VFDOHV DOPRVW OLQHDUO\ ZLWK WKH QXPEHU RI DQDO\VLV
PDFKLQHVLQVWDOOHGLQWKHV\VWHP






SURFHVV7KH ODWWHUFRPH IURPWKHEDVHVWDWLRQVDQGIURPWKHRQERDUGSDUWRI WKHV\VWHPDQG LQFOXGHV
LQIRUPDWLRQ DERXW DFFHVV RI SHUVRQQHO RQ ERDUG EHJLQQLQJ H[HFXWLRQ DQG HQGLQJ RI PLVVLRQV HYHQW
UHFRUGLQJVSDUWLFXODUO\WKRVHUHJDUGLQJGULYLQJPLVVLRQV

7KH DQDO\VLV SHUIRUPHG E\ WKH V\VWHP SURYLGHV PDQ\ NLQGV RI UHVXOWV WDUJHWHG WR PDQ\ GLIIHUHQW
DXGLHQFHV

x 0LVVLRQ SODQQHUV FDQ EH SURYLGHG ZLWK DFWXDO PLVVLRQ H[HFXWLRQ SURILOHV DQG DQDO\VLV RI
GLVFUHSDQFLHVZLWKUHVSHFWWRWKHSODQQHGSURILOHVHVSHFLDOO\LQWHUPVRIH[HFXWLRQWLPHV7KLVNLQG
RI LQIRUPDWLRQ LV DYDLODEOH UHJDUGOHVV RI WKH W\SH RIPLVVLRQZKHWKHU LW LV D GULYLQJPLVVLRQ LQ
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VXFKDFDVH WKH V\VWHPFDQH[WUDFW WKHDFWXDOPLVVLRQ WLPHWDEOHDQGFRPSDUH LWZLWK WKHQRPLQDO
RQHPDLQWHQDQFHPLVVLRQFOHDQLQJPLVVLRQHWF
x 'ULYHUV LQVWUXFWRUV FDQ EH DXWRPDWLFDOO\ LQIRUPHG DERXW GULYLQJ HYHQWV FRQVLGHUHG SRWHQWLDOO\
KDUPIXORUYLRODWLRQVRIGULYLQJSUHVFULSWLRQVGHWHFWHGE\ WKHV\VWHPWKURXJKDXWRPDWLFDQDO\VLV
RIPLVVLRQGDWDSHUIRUPHGDVVRRQDVWKHGULYLQJPLVVLRQGDWDDUHWUDQVIHUUHGWRWKHJURXQG




x ,QIUDVWUXFWXUH PDLQWDLQHUV FDQ EH SURYLGHG ZLWK LQGLFDWLRQV RI SRLQWV RQ WKH WUDFN QHHGLQJ
DWWHQWLRQHJVHFWLRQVZKHUHWKHVLJQDOLQJGRHVQ¶WSHUIRUPDVH[SHFWHG
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)LJ7KHPLVVLRQSURFHVVIORZ

$ W\SLFDO XVDJHRI WKH V\VWHP LVGHVFULEHGKHUHLQ$WDEDVH VWDWLRQRUDWKRPH WKURXJKDQ LQWHUQHW
FRQQHFWLRQDQHPSOR\HHGRZQORDGVWKHPLVVLRQSURILOH IRUWKHGD\RURWKHUEDVLFSHULRGRIWLPHRQWR
KLVKHUVPDUWFDUG
:KHQ LW LV WLPH WR VWDUW WKHPLVVLRQ LW XVHV LWV VPDUW FDUG WR JDLQ DFFHVV WR WKH WUDLQ REWDLQLQJ WKH
SHUPLVVLRQIURPWKH&66UHPRWHWHUPLQDORIWKHWUDLQ7KH&66DOORZVDFFHVVWRWKHWUDLQDIWHUFKHFNLQJ
WKH YDOLGLW\ RI WKH VPDUW FDUG DQG RI WKH GLJLWDO FHUWLILFDWH VWRUHG RQ LW DQG DIWHU UHDGLQJ WKH PLVVLRQ
SURILOHIURPLW
7KH &66 WHUPLQDO WKURXJK LWV FRQQHFWLRQ WR WKH WUDLQ FRQWURO V\VWHP HQDEOHV DQG XQORFNV DOO WKH
UHVRXUFHVUHTXLUHGWRFDUU\RXWWKHSDUWLFXODUPLVVLRQDQGWKHPLVVLRQH[HFXWLRQFDQVWDUW
$WWKHHQGRIWKHPLVVLRQWKHHPSOR\HHFKHFNVRXWIURPWKHWUDLQDIWHUFORVLQJWKHPLVVLRQ7KH&66




0HDQZKLOH DQRSHUDWRU DW WKH&66FRQVROH FDQEH LQIRUPHGE\ WKH V\VWHPRQ WKHPLVVLRQ DERXW WR
VWDUWRQ LWVHYROXWLRQDQG LWV HQG ,I WKHSDUWLFXODUNLQGRIPLVVLRQUHTXLUHV LWDV LQ WKHFDVHRIGULYLQJ






















7KH XVH RI 6PDUW &DUG IRU WKH GLJLWDO VLJQDWXUH HQVXUHV WKH LQWHJULW\ RI WKH VWRUHG GDWD DQG WKH
FRUUHODWLRQWRWKHPLVVLRQRZQHU
7KH REMHFWLYLW\ LV LQVWHDG HQVXUHG E\ WKH DYDLODELOLW\ RI GDWD ZKLFK GR QRW XQGHUJR DQ\ PDQXDO
PDQLSXODWLRQEXWWKH\DUHVHQWDVUHFRUGHGDQGWKHQFDQEHDQDO\]HGDQGFRQVROLGDWHG
5DLOZD\ FRPSDQLHV RI UHOHYDQW VL]H PRUH WKDQ  GULYHUV KDYH WR PDQDJH DQ DPRXQW RI GDWD
JHQHUDWHGE\WKHWUDLQVLQVHUYLFHZKLFKGRHVQRWDOORZPDQXDODQDO\VLVRIWKHUHFRUGLQJVLQRUGHUWRJHW
WKH ³YDOXH DGGHG´ LQIRUPDWLRQ WKHVH GDWD KDYH QHFHVVDULO\ WR EH SURFHVVHG E\ DQ DXWRPDWLF V\VWHP
VSHFLDOO\ FRQFHLYHG WR SURGXFH UHSRUWV DQG DOHUWVZDUQLQJV DQG WR IRUZDUG WKHP HLWKHU WR LQWHUQDO
FRPSDQ\IXQFWLRQVRUWRH[WHUQDOVWDNHKROGHUVVXFKDVWKHLQIUDVWUXFWXUHPDQDJHUV

7KH DSSOLFDWLRQ RI WKLV SURFHVV FDQ PDNH D UHWXUQ LQ WHUPV RI RIIHUHG VHUYLFH TXDOLW\ PDLQWHQDQFH
TXDOLW\DQGVWDIISHUIRUPDQFHLQJHQHUDORQO\LIWKHLQIRUPDWLRQIORZLVFRQWLQXRXVDQGWLPHO\

7KHFKRLFHRI WHFKQRORJ\ WRDGRSW DPRQJ WKHPDQ\DYDLODEOHGHSHQGVRQ WKHFKDUDFWHULVWLFVRI WKH
UDLOZD\RSHUDWRU,QSDUWLFXODURSHUDWRUVZLWKDVPDOOQXPEHURIWUDLQVEXWSURYLGLQJVHUYLFHVVSUHDGRYHU
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&66 DOORZV WKH FRQVROH WR IXOO\ FRQILJXUH WKH RSHUDWLQJ SDUDPHWHUV RI WKH DXWRPDWLF GDWD DQDO\VLV
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'HILQHVGDWDVWUXFWXUHVFRPPDQGVUHWXUQFRGHVGDWDIRUSDUWLFXODUIXQFWLRQVDQGWKHEDVLFPHFKDQLVPVRIWHOHFRPPXQLFDWLRQV
LQWHJUDWHGFLUFXLWFDUGV7KHVWDQGDUGXVHGLVWKH(76,±,62,(&

(1,GHQWLILFDWLRQFDUGV\VWHPV±7HOHFRPPXQLFDWLRQVLQWHJUDWHGFLUFXLWVFDUGDQGWHUPLQDOV±3DUW$SSOLFDWLRQ
LQGHSHQGHQWFDUGUHODWHGWHUPLQDOUHTXLUHPHQWV

'HFLVLRQQRRI$,3$$XWKRULW\IRU,7LQWKHSXEOLFDGPLQLVWUDWLRQDQGUHODWHGOHJLVODWLYHGHYLFHV

8,&81,)(7HF5HFB'ULYHU0DFKLQH,QWHUIDFHVLQWKHVFRSHRI76,+LJK6SHHGDQG&RQYHQWLRQDO5DLO

%ULDQ/DUVRQ'HOLYHULQJ%XVLQHVV,QWHOOLJHQFHZLWK0LFURVRIW64/6HUYHU
